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Listing of claims: 

1. (Currently Amended) An apparatus for providing a temperature compensated reference signal, 
comprising: 

a bang - g a p band-gap cell that is arranged to provide a first signal that has a first 
temperature response profile at a first_node. wherein the band-gap cell comprises a first bipolar 
device, a second bipolar device, a first resistor that is coupled between a first sense node and the 
first bipolar device, a second resistor that is coupled between the first sense node and a common 
node, a third resistor that is coupled between the common node and the second bipolar device at 
a second sense node, and an error amplifier that is responsive to signals from the first sense node 
and the second sense node, wherein the resistor circuit is coupled between an output node of the 
error amplifier and the common node : 

a PTAT circuit that is arranged to selectively provide a second signal that has a second 
temperature response profil e to the common node when active : 

a feedback circuit that is arranged to selectively activate the PTAT circui t in response to 
an output from the band- gap cell : and 

a resistor circuit that is coupled between the output from the band-gap circuit and the 
common node, wherein the resistor circuit is arranged in cooperation with the band-gap cell and 
the PTAT circuit to generate the temperature compensated reference signal at the common node 
as a combination of the first signal and the second signal such that the temperature compensated 
reference signal has a third temperature response profile that is determined by combination of t he 
first temperature response profile and the second temperature response profile. 

2. (Currently Amended) The apparatus of claim 1, wherein the first temperature response profile 
is different from the second temperature response profile, , such that the third tomporaturo 
response profile 

3. (Original) The apparatus of claim 1, wherein the first signal and the second signal are currents, 
and wherein the resistor circuit is arranged to combine the currents that are associated with the 
first and second signals. 
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! 4. (Cancelled) Th e apparatus of claim 1, whoroin tho bandgap ooll oomprigog; 

a firot bipolar - d e vic e ; 

, a second - bipolar dovioo; 

| a first roai3tor - that is coupl e d b e tw e en a first s e ns e nod e and th e first bipolar d e vic e ; 

a - seoond resistor that is coupled botwcon th e first s e ns e nodo and a common nodo; 

a - third resistor that is coupl e d betw ee n a s e cond s e nse nod e and th e common nod e ; and 

an error amplifier that ig rogponMvc - tC H signQl s- from - ^o - fest - sonsc nodo and tho qooond 

Qonao nodo, whcrotiHhe - registor - oirouit is - oouplod between an output nodo of tho error amplifier 
and tho commonnode, - andwhcroin the PTAT - circuit is couplod to tho oommon nodo. 

5. (Currently Amended) The apparatus of claim [4] JL wherein the first bipolar device and the 
second bipolar device are ratio scaled with respect to one another. 

6. (Original) The apparatus of claim 1 3 wherein the feedback circuit comprises at least one of: a 
passive feedback circuit, an active feedback circuit, a voltage divider circuit, a gain scaling 
circuit, a resistor divider circuit, a capacitive divider circuit, and a stacked diode circuit. 

7. (Original) The apparatus of claim 1, wherein the feedback circuit corresponds to a voltage 
divider circuit that senses the output of the band-gap cell. 

i 
! 

8. (Original) The apparatus of claim 1, wherein the PTAT circuit comprises at least one of: a 
voltage reference circuit that is configured to provide the second signal as a voltage, and a 
current reference circuit that is configured to provide the second signal as a current. 

9. (Original) The apparatus of claim 1, wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a current that is proportional to absolute 
temperature. 
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10. (Original) The apparatus of claim 1, wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a voltage that is proportional to absolute 
temperature. 

1 1 . (Original) The apparatus of claim 1 , wherein the PTAT circuit is arranged to activate when 
an operating temperature associated with the apparatus reaches a temperature trip point. 

12. (Original) The apparatus of claim 1, wherein the band-gap cell is referenced from at least one 
of: a high supply signal, a low supply signal, and a ground reference signal. 

13. (Original) The apparatus of claim 1, wherein the temperature compensated reference signal 
corresponds to at least one of a current and a voltage. 

14. (Currently Amended) An apparatus for providing a temperature compensated reference 
signal, comprising: 

a bang - gap band- gap c ell means that is coupled between first common node and a power 
supply node, wherein the band-gap cell means is arranged to provide a first signal that has a first 
temperature response profil e at the first common node, wherein the band- gap cell means is also 
arranged to provide an output at a second common node; 

a PTAT means that is arranged to selectively provide a second signal that has a second 
temperature response profil e at the first common node when active, wherein the second 
temperature response profile is proportional to absolute temperature : 

a sense means that is arranged to senses the output of the band-gap cell mean s at the 
second common node and selectively activate the PTAT means in response to the sensed output : 
and 

a signal combination resistor means that is coupled between the second common node 
and the first common node, wherein the signal combination means is a rranged to adjust th e 
tompcraturo - oompensatcd reference signal in response to combine t he first signal and the second 
signal at the first common node such that the output of the band-g ap cell at the second common 
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node corresponds to a t emperature compensated reference signal has with a third temperature 
response profile that is determined b y combination of the first temperature response profile and 
the second temperature response profile. 

1 5. (Currently Amended) The apparatus of claim 1412, wherein the PTAT means comprises at 
least one of: a voltage reference means that is configured to provide the second signal as a 
voltage, and a current reference means that is configured to provide the second signal as a 
current. 

16. (Currently Amended) The apparatus of claim 14+2, wherein the PTAT means is arranged 
such that the second temperature response profile is proportional to absolute temperature. 

17. (Currently Amended) The apparatus of claim 14 42, wherein the band-gap cell means is 
r e fer e nc e referenced at the power supply node from at least one of: a high supply signal, a low 
supply signal, and a ground reference signal. 

18. (Currently Amended) The apparatus of claim 14+2, wherein the temperature compensated 
reference signal corresponds to at least one of a current and a voltage. 

19. (Currently Amended) A method for providing a temperature compensated reference signal, 
comprising: 

coupling a band-gap cell between a first common node and a power supply node: 

coupling a resistor between the first comm on node and a second common node: 

providing a band-gap voltage from thea band-gap cell at the second common node when 
the band-g ap cell is active, wherein the band-gap cell is arranged to operate with t hat-has a first 
temperature profile; 

monitoring voltages at the second common node with a voltage divider to provide a 
feedback signal that is responsive to changes in t he band-gap voltage to provide a f ee d back 
signal ; 
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coupling the feedback signal to an input of a PTAT circuit that has a second temperatur e 

yi win w j 

activating the PTAT circuit in response to the feedback signal w hen an operating 
temperature associated with the band gap c ett PTAT circuit r eaches a temperature trip-point; and 

coupling a-an output signal from the PTAT circuit t o the first c ommon node the band gap 
eeU when the PTAT circuit is active such that the temperature profile associated with the bang- 
gap voltage is modified bv the PTAT circuit to create a third temperature profile that corresponds 
to the combined temperature profiles of the band-^ap cell and the PTAT circuit i s provided to th e 
band - gap voltag e? 

20. (Original) The method of claim 19, wherein the first temperature profile corresponds to a 
band-gap curve, the second temperature profile corresponds to a proportional to absolute 
temperature curve, and the third temperature profile corresponds to a curvature corrected band- 
gap curve. 



i 
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Listing of claims: 

1. (Currently Amended) An apparatus for providing a temperature compensated reference signal, 
comprising: 

a bang gap band-gap cell that is arranged to provide a first signal that has a first 
temperature response profile at a first node, wherein the band-gap cell comprises a first bipolar 
device, a second bipolar device, a first resistor that is coupled between a first sense node and the 
first bipolar device, a second resistor that is coupled between the first sense node and a common 
node, a third resistor that is coupled between the common node and the second bipolar device at 
a second sense node, and an error amplifier that is responsive to signals from the first sense node 
and the second sense node, wherein the resistor circuit is coupled between an output node of the 
error amplifier and the common node ; 

a PTAT circuit that is arranged to selectively provide a second signal that has a second 
temperature response profil e to the common node when active : 

a feedback circuit that is arranged to selectively activate the PTAT circui t in response to 
an output from the band-gap cell : and 

a resistor circuit that is coupled between the output from the band-gap circuit and the 
common node, wherein the resistor circuit is a rranged in cooperation with the band-gap cell and 
the PTAT circuit to generate the temperature compensated reference signal at the common node 
as a combination of the first signal and the second signal such that the temperature compensated 
reference signal has a third temperature response profile that is determined by combination of the 
first temperature response profile and the second temperature response profile, 

2. (Currently Amended) The apparatus of claim 1, wherein the first temperature response profile 
is different from the second temperature response profile ^ such that the third temperature 
rospon o o profile 

3. (Original) The apparatus of claim 1, wherein the first signal and the second signal are currents, 
and wherein the resistor circuit is arranged to combine the currents that are associated with the 
first and second signals. 
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4. (Cancelled) Tho apparatus of claim I, wherein th e bandgap c fr ll - ee f nprigcs: 
— a first bip o lar - device; 

a second bipolar d e vic e ; 

a first resistor that is oouplcd b e tw ee n a first sense node and the first bipolar d e vic e ; 

a s e cond resistor that is coupl e d between the fi *s t - scns e nod e and a common nod e; 

a third resistor that is coupled between a s e cond s e ns e nod e^ and the oommon nod e ; and 

_ an error amplifier that is responsivo to signals from th e first s e ns e node and tho oooond 

sense node, wherein t he r e sistor circuit is coupled between an output node of the error amplifier 
and th e common node, and wh e rein th e PTAT circuit is ooupled to th e common nod e . 

5. (Currently Amended) The apparatus of claim [4] 1_, wherein the first bipolar device and the 
second bipolar device are ratio scaled with respect to one another. 

6. (Original) The apparatus of claim 1 > wherein the feedback circuit comprises at least one of: a 
passive feedback circuit, an active feedback circuit, a voltage divider circuit, a gain scaling 
circuit, a resistor divider circuit, a capacitive divider circuit, and a stacked diode circuit. 

1, (Original) The apparatus of claim 1 , wherein the feedback circuit corresponds to a voltage 
divider circuit that senses the output of the band-gap cell. 

8. (Original) The apparatus of claim 1, wherein the PTAT circuit comprises at least one of: a 
voltage reference circuit that is configured to provide the second signal as a voltage, and a 
current reference circuit that is configured to provide the second signal as a current. 

9. (Original) The apparatus of claim 1 , wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a current that is proportional to absolute 
temperature. 
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10. (Original) The apparatus of claim 1, wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a voltage that is proportional to absolute 
temperature. 

1 1. (Original) The apparatus of claim 1, wherein the PTAT circuit is arranged to activate when 
an operating temperature associated with the apparatus reaches a temperature trip point. 

12. (Original) The apparatus of claim l s wherein the band-gap cell is referenced from at least one 
of: a high supply signal, a low supply signal, and a ground reference signal. 

13. (Original) The apparatus of claim 1, wherein the temperature compensated reference signal 
corresponds to at least one of a current and a voltage. 

14. (Currently Amended) An apparatus for providing a temperature compensated reference 
signal, comprising: 

a bang - gap band- gap c ell means that is coupled between first common node and a power 
supply node, wherein the band-gap cell means is arranged to provide a first signal that has a first 
temperature response profil e at the first common node, wherein the band-gap cell means is also 
arranged to provide an output at a second common node: 

a PTAT means that is arranged to selectively provide a second signal that has a second 
temperature response profil e at the first common node when active, wherein the second 
temperature response profile is proportional to absolute temperature : 

a sense means that is arranged to sense-aa the output of the band-gap cell means at the 
second common node and selectively activate the PTAT means in response to the sensed output : 
and 

a signa i oombination resistor m eans that is coupled between the second common node 
and the first common node, wherein the signal combination means is arranged to adjust - th e 
temp e rature comp e nsat e d - rofcronoo signal in rosponoo to combine t he first signal and the second 
signal at the first common node such that the output of the band-gap cell at the second common 
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node corresponds to a t emperature compensated reference signal feas with a third temperature 
response profile that is determined b v combination of the first temperature response profile and 
the second temperature response profile. 

15. (Currently Amended) The apparatus of claim 14_«, wherein the PTAT means comprises at 
least one of: a voltage reference means that is configured to provide the second signal as a 
voltage, and a current reference means that is configured to provide the second signal as a 
current. 

16. (Currently Amended) The apparatus of claim 1412. wherein the PTAT means is arranged 
such that the second temperature response profile is proportional to absolute temperature. 

17. (Currently Amended) The apparatus of claim wherein the band-gap cell means is 
f ofcrenc e referenced at the power supply node from at least one of: a high supply signal, a low 
supply signal, and a ground reference signal. 

18. (Currently Amended) The apparatus of claim 14*£, wherein the temperature compensated 
reference signal corresponds to at least one of a current and a voltage. 

19. (Currently Amended) A method for providing a temperature compensated reference signal, 
comprising: 

coupling a band-gap cell between a first common node and a power supply node; 
coupling a resistor between the first common node and a second common node; 

providing a band-gap voltage from the a band-gap cell at the second common node when 
the band-gap cell is active, wherein the band-gap cell is arranged to operate with ttoto a first 
temperature profile; 

monitoring voltages at the second common node with a voltage divider to provide a 
feedback signal that is responsive to changes in t he band-gap voltage to providc-a - fe e dback 
signal ; 
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coupling the feedback signal to an input of a PTAT circuit that has a second tempcr-atoo 

profil e; 

activating the PTAT circuit in response to the feedback signal when an operating 
temperature associated with the band cap coll PTAT circuit r eaches a temperature trip-point; and 

coupling fran output signal from the PTAT circuit to the first common node the band - g ap 
eett when the PTAT circuit is active such that the temperature profile associated with the bang- 
gap voltage is modified by the PTAT ci rcuit to create a third temperature profil e that corresponds 
to the combined temperature pro files o f t h e band-gap cell and the PTAT circuit ^ provided to the 
band gap voltage, 

20. (Original) The method of claim 19, wherein the first temperature profile corresponds to a 
band-gap curve, the second temperature profile corresponds to a proportional to absolute 
temperature curve, and the third temperature profile corresponds to a curvature corrected band- 
gap curve. 
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Listing of claims; 

1 . (Currently Amended) An apparatus for providing a temperature compensated reference signal, 
comprising: 

a bang gap band-gap .cell that is arranged to provide a first signal that has a first 
temperature response profile at a first node, wherein the bjndzgflB cell comprises , first fatar 
device, a second bipolar device, a first resistor that is counted b e tween a fW *™ se nod e and the 
first bipolar device, a second resistor that is coupled between di e first sense nnd* and a common 
node, a third resistor that is coupled between the common nr>de a nd the second hippiar device „t 
a second sense node, and an error amplifier that is responsive m signals from th« first sense node 
and the second sense node, wherein th e r es i sto r c i rcuit is counted between an outp ut node, Qfjhg 
error amplifier and th e common node- 

a PTAT circuit that is arranged to selectively provide a second signal that has a second 
temperature response profil e to the common node when active ! 

a feedback circuit that is arranged to selectively activate the PTAT circui t in response tn 
an output from the band-gap cell: and 

a resistor circuit that is coupled betwe en the outnut. from the bandggp, circuit and tho 
common node, wherein the resistor nrniins .arranged in cooperation with the band-gap cell and 
the PTAT circuit generate the temperature compensated refers, signal at the common nnH. 
as a combination of the fir* signal and the second sip na l. such that the temperature compensated 
reference signal has a third temperature response profile that is determined by combination of the 
first temperature response profile and the second temperature response profile. 

2. (Currently Amended) The apparatus of claim 1, wherein the first temperature response profile 
is different from the second temperature response profile^^h that the third tcmpuut^ 
response profile 

3. (Original) The apparatus of claim 1, wherein the first signal and the second signal are currents, 
and wherein the resistor circuit is arranged to combine the currents that are associated with the 
first and second signals. 
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4. (Cancelled) The apparatus of claim 1, wherein - th e bandgap cell comprise s 
a first bipolar devioo y 

a-se cond bipolar devioo; 

a first resistor that is oouplod between a first gqnse node and tho first bipolar dovicc; 

a scoond resistor that is oouplod botween tho first aonco node and a common node; 

— a third rosistor that is couplod botwoon a seoond s e nso node and the common nodo; and 

an orror amplifier that is responsive to signals from tho first sense nodo and tho cocond 

s e ns e node, wherein the reninrnr Hrnm in rm.plnH tint™™ ^ » 11timr no j ? of tnc jjmpjjfior 
and tho common nodo, and wherein tho PTAT circuit is coupled to tho common nodo. 

5. (Currendy Amended) The apparatus of claim [4] wherein the first bipolar device and the 
second bipolar device are ratio scaled with respect to one another. 

6. (Original) The apparatus of claim 1, wherein the feedback circuit comprises at least one of: a 
passive feedback circuit, an active feedback circuit, a voltage divider circuit, a gain scaling 
circuit, a resistor divider circuit, a capacitive divider circuit, and a stacked diode circuit 

7. (Original) The apparatus of claim 1, wherein the feedback circuit corresponds to a voltage 
divider circuit that senses the output of the band-gap cell. 

8. (Original) The apparatus of claim 1, wherein the PTAT circuit comprises at least one of: a 
voltage reference circuit that is configured to provide the second signal as a voltage, and a 
current reference circuit that is configured to provide the second signal as a current. 

9. (Original) The apparatus of claim 1, wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a current that is proportional to absolute 
temperature. 
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10. (Original) The apparatus of claim 1, wherein the PTAT circuit includes a bipolar junction 
device that is arranged to provide the second signal as a voltage that is proportional to absolute 
temperature. 

11. (Original) The apparatus of claim 1, wherein the PTAT circuit is arranged to activate when 
an operating temperature associated with the apparatus reaches a temperature trip point. 

12. (Original) The apparatus of claim 1 . wherein the band-gap cell is referenced from at least one 
of: a high supply signal, a low supply signal, and a ground reference signal. 

13. (Original) The apparatus of claim 1 , wherein the temperature compensated reference signal 
corresponds to at least one of a current and a voltage. 

14. (Currendy Amended) An apparatus for providing a temperature compensated reference 
signal, comprising: 

a feaag-gap band =g ap_cell means that is coupled between first common node and a nower 
Supply node, wherein the band-p a p cell means js arranged to provide a first signal that has a first 
temperature response profile at the first commnn ngdg ^ herein the h.nH.p^ cel i m ^n. ic 
arranged to provide an n Umu t at a second common n rwH<> r 

a PTAT means that is arranged to selectively provide a second signal that has a second 

temperature response profile at the first commnn node wfcgn active, whereja the « d 

temperature response Profit is prop ortion ^] to absolute Egngejgjurg; 

a sense means that is arranged to sense-aa the output of the band-gap cell mean s at the 
second common node and selectively activate the PTAT means in resp ond to the sensed 
and 

a signal combination resistor means that is coupled between the se^H ™ r 1„ 

and the first common node wherein the signal rom ^ on mems arfflTlgw , t0 .^tho 
tcmporaturo c o mpensated referent signal in roop cu n u tu c iJ i a bjne_the first signal and the second 
signal at the first common node such that the output of the hann. gap ce ii a , the , 
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node corresponds to a temperature compensated reference signal has with a third temperature 
response profile that is determined b y combination of the first temperature response profile and 
the second temperature response profile. 

15. (Currently Amended) The apparatus of claim 1443, wherein the PTAT means comprises at 
least one of: a voltage reference means that is configured to provide the second signal as a 
voltage, and a current reference means that is configured to provide the second signal as a 
current. 

16. (Currently Amended) The apparatus of claim 14.43, wherein the PTAT means is arranged 
such that the second temperature response profile is proportional to absolute temperature. 

17. (Currently Amended) The apparatus of claim 1443. wherein the band-gap cell means is 
fe&Feaee referenced at the power supply node from at least one of: a high supply signal, a low 
supply signal, and a ground reference signal. 

18. (Currently Amended) The apparatus of claim 14,43, wherein the temperature compensated 
reference signal corresponds to at least one of a current and a voltage. 

19. (Currently Amended) A method for providing a temperature compensated reference signal, 
comprising: 

coupling a band-gap ce ll between a first common node and a power supply node; 

coupling a resistor between the first co mmon node and a second common node: 

providing a band-gap voltage from ifce_a band-gap cel l at the second common nrvte wh*n 
the band-gap cell is active, wherein the ban d -gap cell is arranged to operate with *WW a first 
temperature profile; 

monitoring voltages at the second c ommon node with a voltage divider to provide a 
feedback signal that is responsive to chantre injhe band-gap voltage to provide a fcodback 

m TTnn l * 

Page 7 of 14 

PAGE 9/32 * RCVD AT 1/22/2007 1 0:20:01 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 * DNIS:2738300 * CSID:206 342 6201 * DURATION (mm-ss):04-32 



01-22-07 07:17PM F ROM-MERCHANT 4 GOULD P.C 



App.No. 10/808,635 

Amendment Dated January 22, 2007 

Reply ig Office Action of October 20, 2006 



206-342-6201 



T-644 P. 010/016 F-915 



coupling the feedback signal to an input of a PTAT circuit that haa a second temperature 

profile; 

activating the PTAT circuit in response to the feedback si^ al ™h™ m operating 
temperature associated with the band gap coll PTAT circuit reach*. a temperature trip-point; and 
coupling a-a^ytpuLsignal from the PTAT circuit to the first common ™h» tho band-gap 
when the PTAT circuit is active such that the temperature profile ass^t^ with the h™ ? . 
gap voltage is modified by the PTAT circuit to create * third temperature profil e that corresp onds 
to the combined temperature profil es o f th e han d-gap cell and the PTAT cirn.it ^ m,^^ tn tv,„ 
band gap voltago. 



20. (Original) The method of claim 19, wherein the first temperature profile corresponds to a 
band^gap curve, the second temperature profile corresponds to a proportional to absolute 
temperature curve, and the third temperature profile corresponds to a curvature corrected band- 
gap curve. 



i 

Page 8 of 14 



PAGE 10/32 * RCVD AT 1/22/2007 10:20:01 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 * DNIS:2738300 * CSID:206 342 6201 * DURATION (mm-ss):04-32 



